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Every heavy clay products manufacturer should ask himself the
following questions:

1. Am I making the product best suited to my raw materials and
the demands of the public?

2. Can I in any way improve my product in beauty, service or
durability?

3. Can I lower my manufacturing costs without enlarging my
capacity or cheapening my product? .

4, How can I enlarge the market for my product?

The future of the heavy clay products industry in Georgia is bright
in spite of the dark clouds at present. The raw materials are here for
the company that makes a thorough study of the market for its product
and carefully prospects and tests its deposit of clay or shale to make
sure that the material is suited for the product and the market.
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APPENDIX A

NOTES ON THE OCCURRENCE OF BENTONITE
IN GEORGIA

Bentonite, a peculiar clay derived from the weathering of volcanic
ash, was first identified in the Southeast in 1920 by W. A. Nelson,
the deposits occurring in the Ordovician limestones of Middle Ten-
nessee. Later similar clays were discovered at the same horizon in
Alabama, Kentucky, Georgia, and, aecording to Nelson2, Virginia.

The bentonite in Georgia occurs as a bed 1 to 20 feet in thickness
in limestone of Black River (Lowville) or basal Trenton age of the
series of Ordovician limestones mapped on the geologic map facing
page 66 as the Chickamauga limestone. The clay varies from greenish-
cream to drab in color and from waxy to crumbly and “short”. It
usually has a sticky plasticity. When the dry clay is placed in an
excess of water it usually slakes rapidly with a considerable increase
in volume. If the slaked clay is blunged to form a slip, the water re-
mains milky for hours, indicating a large percentage of colloidal material.
It is of interest chiefly because of its origin.

During the Middle Ordovician, Northwest Georgia, northern Ala-
bama, and a large part of Tennessee and Kentucky were covered by a
shallow continental sea, bordered on the east by a continent which
probably contained a range of mountains. One of these mountains,
the location of which is very uncertain, erupted with explosive violence,
throwing up millions of tons of very fine, light volcanic ash of a glassy
nature. This was probably carried for miles by the wind, settled down
on the ocean over a wide area, and soon settled to the bottom of the
sea. Here the alteration from fine glass particles to a clay probably
took place before the material was covered with limestone. The further
history of the deposit, including the deposition of thousands of feet of
overlying sediments, the elevation above the ocean and deformation
of the beds that followed the close of the Paleozoic era, and the erosion
to the present topography, has all been described on pages 50-53.

Spence?® lists the following possible uses for bentonite: As an ab-
sorbent; as a retarding agent in gypsum plasters; as a suspending
agent in pottery glazes; Tor dewatering petroleum, gasoline and different

INelson, W. A., Notes on a volcanic ash bed in the Ordovician of Middle Tennes-
see: Tennessee Geol. Survey Bull. 25, pp. 46-48, 1921.

Volcanic ash bed in the Ordovician of Tennessee, Kentucky, and Alabama: Geol.
Soc. Amer. Bull.,, vol. 33, no. 3, pp. 605615, 1922,

2Nelson, W. A., Volcanic ash i the Ordovician of Virginia: Geol. Soc. Amer.,
Buélé, ;8,’12-637’ no. 1, pp. 149-150 (abst.), 1926; Pan-Am. Geologist, vol. 45, no. 1,
p. 96, .

8Spence, H. S., Bentonite; Feldspar: Canada, Mines Branch, Inves. Min. Re-
sources and the Mining Industry, 1923, pp. 1-3, 1924.
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oils; in the dye industry as a mordant and as a base for lake colors;
as an accelerator and stabilizer in emulsions made up of water and
various oils, fats and resins; for fertilizer filler; in foundry work as a
bond for sand; as a stlckmg or spreading agent in insecticidal sprays
and dusts; as a filler in paints; as a substitute for clay in pencils and
crayons; for pharmaceutical uses and in cosmetics; in soaps; and as a

water-softening agent. The demand for bentonite is at present very
limited.

A few outcrops of bentonite in Northwest Georgia are described
below. The material weathers easily and is usually only seen in recent
excavations or road cuts.

DADE COUNTY

JOHNSONS CROOK

An outerop of the bentonite crosses the Rising Fawn Furnace to
Sulphur Springs public road on the Wesley Forrester (Rising Fawn)
property a quarter of a mile south of Cave Springs Church and a mile
south of Rising Fawn Furnace. The ditch beside the road shows two
and a half feet of soft plastic greenish-drab clay, overlying six inches of a
similar but very sandy clay and then thin-bedded argillaceous lime-
stone. The beds are striking N. 55° E. and are dipping about 15° to
the northwest. The beds immediately overlying the clay are not show-
ing, but more thin-bedded. limestone is showing just to the south.
The chemical analysis is given below of a groove sample -of the clay.

Chemical analysis of a groove sample of a two and a half foot
bed of soft plastic greenish drab clay or bentonite from the
Wesley Forrester property in Johnsons Crook, Dade County.

Loss on ignition , 12.61
Soda. (Na;0) 1.37
Potash (K:0) : 1.42
Lime (CaO) ~ 7.59
Magnesia (MgQ) ' trace
Alumina (A1,0;) 15.45
Ferric oxide (Fe,Os3).. 1.94
Titanium dioxide (Ti0;) .27
Sulphur trioxide (SO;) v .00
Phosphorous pentoxide (PzOs) : 12
Silica (5103) 59.77

100.54

TRENTON

The ditches and cuts of the public road to White Oak Gap, half a
mile west of the court louse at Trenton expose about 20 feet of ben-
tonite between layers of the Chickamauga limestone. The beds are
dipping about 20° to the west and the apparent thickness may have
been somewhat increased by slumping. The middle of the outcrop
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is massive drab clay having a speckled appearance from flakes of
golden colored mica. The edges of the deposit are lighter colored
and are more weathered on the surface. The following chemical analysis
is of a grab sample of both types of the material.

Chemical analysis of a sample of greenish-cream to greenish
drab plastic clay or bentonite from a 20 foot outcrop between
limestone layers on the White Oak Geap road, half a mile west of
Trenton, Dade County.

Loss on ignition 8.51
Soda (Na,0) 2.24
Potash (K,0) 2.46
Lime (CaQ) 4.31
Magnesia (MgQO) trace
Alumina (A1.0;) 18.75
Ferric oxide (Fe;O;).. 3.46
Titanium dioxide (TiO).... .28
Sulphur trioxide (SO;) .00
Phosphorus pentoxide (P:0s).... .07
Silica (Si0:) 57.01

97.09

The land south of the road belongs to Mrs. George Gifford (Trenton)
North of the road are the S. Jefirey (Trenton) and Mrs. Nellie Fry
(Trenton) properties.

WALKER COUNTY
HIGH POINT STATION

Soft plastic clay, probably bentonite, is exposed in a gully on the
J. J. Parrish (Alton Park, Tenn., Rt. 3) property just west of the Chat-
tanooga Valley public road and the Tennessee, Alabama and Georgia
Railroad, one and a half miles north of High Point Station. The beds
are striking about N. 10° C. and are dipping about 35° to the west.
The following section shows the beds exposed from top to bottom or
west to east.

Section showing beds of bentonite clay exposed in the Chicka-
mauga limestone on the J. J. Parrish property, one and a half
miles north of High Point Station, Walker County.

Thickness

v Feet Inches
Reddish-brown somewhat sandy clay grading
into bed below
‘White cheesy clay full of golden mica flalkes....._..
Light-gray tlint rock
White finely crystalline limestone ...
Soft waxy olive-green clay.
Greenish-gray limestone, slightly lighter colored
than clay below
Greenish-cream colored clay, soft and weathered
in places, waxy and with a somewhat shaly
structure at others. Resembles fullers earth.... 10

Total . 23

L NI O NN
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A grab sample, ‘chemical analysis given below, was collected from
beds (1) and (8) of the section above

Chemical analysis of g’reemsh wax J ‘bentonite from the J. J.
Parrish property, one and a half mzles north of High Point
Station, Walker County.

Loss on ignition 5.80
Soda (Na,0) .82
Po‘cash (KzO\ 1.94
%V[ : .14

Magne51a (MgO) 2 .27
Alumina (A1,03) 21.80
Ferric oxide (FeOs).. , 7.04
Titanium dioxide (Ti10,) ~ 74
Sulphur trioxide (SO;) : .00
Phosphorus pentoxide (P2Os)... S v . trace
Silica (S10y) iy S 61.52
100.07

The bentonite bed is said to extend to the north across the Mrs. W. W.
Scott property described on page 155.

COOPERS HEIGHTS

An outerop beside the Coopers Gap road on the Strickland property,
half a mile west of Coopers Heights Station on the Tennessee, Ala-
bama and Georgia Railroad, shows twe to three feet of soft greenish-
drab cheesy clay overlain by eighteen inches to two feet of speckled
white or light green mealy clay. full of golden mica flakes, much like
that in bed (6) of the section on the Parrish property giver above.
This is in Land Lot 94, 11th District, 4th Section. The chemical
analysis is given below of grab sample of the soft greenish-drab ben-
tonite.

Chemical analysis of a sample of soft greenish-drab bentonite
from the Strickland property, half a mile west of Coopers Heights
Station on the Coopers Gap road, Walker County.

Loss on ignition . . 4.70
Soda (Na,0) , .91
Potash (K.0).... 1.68
Lime (Ca0O) .16
Magnesia (MgO) - o sttt . .26
Alumina (A1;,0%) 14.84
. Ferric oxide (FesOs3) : . e 4.98
Titapium dioxide (Ti0,).... : , .73
Sulphur trioxide (SOs) , .00
Phosphorus pentoxide (ons) R , 1.04
Silica (Si0;) o Sht e e R S — 70.57
99.87
CASSANDRA

An outcrop beside the road on the G. P. Baker (Kensington, Rt. 2)
property just west of the Chattanooga Valley Road and a half a mile
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north of Cassandra shows about five feet of soft mealy greenish-drab
clay full of mica. This clay or bentonite is overlying a dark-gray to
drab limestone with an inch of white chert between the limestone and
the clay. The beds are striking N. 25° E. and dipping 35° to the west.
No limestone is showing above the bentonite, the ditches of the road
showing a soft and much weathered white, gray and red clay that did
not have the sticky plasticity of the bentonite. Somewhat more weath-
ered outcrops of the bentonite are showing a quarter of a mile to the
north. The deposit crosses Land Lots 131 and 158, 11th District, 4th
Section. The following chemical analysis is from a grab sample of the
bentonite from both outcrops.

Chemical analysis of soft mealy dreenish-drad bentonite
from the (. B. Baker property, half a mile north of Cassandra,
Walker County.

Loss on ignition 6.06
Soda (Nax0) ... 3.09
Potash (K,0) 1.96
Lime (CaQ) .37
Magnesia (MgO) .04
Alumina (A1.03) 27 .93
Ferric oxide (Fe;Os).. 4.97
Titanium dioxide (Ti0.) .74
Sulphur trioxide (SOs) trace
Phosphorus pentoxide (Py0s).... .14
Silica (S5i05) ' ' 54.69

99.99

CHATTOOGA COUNTY

DUCK CREEK

A small specimen of greenish-drab bentonite, rather mealy but with
a sticky plasticity, was recently sent in to the Georgia Geological
Survey from the B. A. Chastain property, Land Lot 55, 13th District,
4th Section, in Chattooga County just south of the Walker County
Line. This is about one and a half miles west of Duck Creek and one
mile south of Center Post Station on the Tennessee, Alabama and
Georgia Railroad.

DIRTSELLER MOUNTAIN

A deposit of light green micaceous clay, later identified as bentonite,
on the B. F. Gilmer property about three miles west of Lyerly at the
northwest end of Dirtseller Mountain was desceribed by Veatch! as
follows:

“The following are tests on a sample of light green, micaceous altered shale from

the property of B. F. Gilmer, located about 3 miles west of Lyerly at the north-
west end of Dirtseller Mountain. Stratigraphically, the clay lies near the base

Weatch, J. O., Second report on the clay deposits of Georgia: Georgia Geol
Survey, Bull. 18, pp. 391-392, 1909.
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of the Rockwood formation. [Error. Is in thé Chickamauga limestone of the
Ordovician]. A small quantity of this clay has been mined and shipped, but the
writer . was unable to find out for what purpose it was used. The Say doubtless
occurs in large quantity, though it is rather inaccessible. It showed an air shrink-
age of 8.4 per cent; at cone 07, it burned salmon, and to a dense body, was not
vitrified; at cone 5, 1t was melted into a dark greemish glass.

“The following is a chemical analysis of the Gilmer clay:

Moisture at 100°C... 3.288
Loss on ignition : _ 6.030
Silica 5083
Alumana . ; 23.420
Ferric oxide 2.667
Lime trace
Magnesia.... : 3.236
Manganous oxide , trace
Sodium oxide .780
Potassium oxide.. 6.990
Titanium dioxide...... : » .368

99.862

“The clay contains a high percentage of potash, 6.99 percent., and the total
fluxing impurities is 13.673 percent., and it would be expected to have a low fusing
point.”’ _

The following chemical analysis is of a sample of bentonite from the
old pit collected in 1924 by Col. Wesley Schropshire of Summerville:

Chemiical arnalysis of bentonite from the Gilmer property at
the foot of Dirtseller Mountain, Chattooga County.

Moisture at 100°C e 4.26
Loss on ignition : i 5.48
Soda (Na0) . .57
Potash (K;0) 3.72
Lime (Ca0) .00
* Magnesia (Mg0O) - - ; 1.20
Alumjna (Alea) - - 28.00
Ferric oxide (Fe,Oj3) . 1.66
Ferrous oxide (FeO) - . : .49
Manganous oxide (MnQO) .00
Titanium dioxide (TiOy) .72
Sulphur trioxide (SOs) . 00
Phosphorus pentoxide (P:Os).... trace
Silica (Si0;) 53.72
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